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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on July 21 , 
2008 has been entered. 

Response to Arguments 

Applicant's arguments filed July 21 , 2008 have been fully considered but they are 
not persuasive. As previously examined, the previous claims do not structurally 
distinguish over the applied art, particularly where Chudzik shows the "same" dielectric 
layer material between the trench capacitor electrodes and between a substrate and 
interconnect layer. 

Claim Rejections - 35 USC §112 

Claim 23 is rejected as best understood under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. Claim is unclear as to what units of 
depth the invention is claiming, which could be any value in centimeters, angstroms or 
nanometers, etc. 

Claim Rejections - 35 USC § 102 
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The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1, 3, 5-8, 10, 20-21 , 23, 25, and 27 are rejected as best understood under 
35 U.S.C. 102(e) as being anticipated by Chudzik et al (US 7,030,481 B2) 

1 . Regarding claim 1 Chudzik an electronic device comprising a semiconductor 
substrate (200) having a first side and a second side; a vertical trench capacitor (3010) 
on the first side of the substrate, the vertical trench capacitor (3010) including a plurality 
of trenches in which dielectric material (3020) is present between first (3030) and 
second (3080) conductive surfaces; and a vertical interconnect (210, 410', 610') that 
extends through the substrate extending from the first side to the second side, the 
vertical interconnect being insulated from the substrate by dielectric material (220, 420'), 
the dielectric material of the vertical interconnect and the dielectric material (3020) of 
the vertical trench capacitor being common material formed from a single deposition 
layer, (fig 3B, 4A, 6) 



2. Regarding claim 3 Chudzik discloses an electronic device, characterized in that 
the vertical interconnect includes a plurality of parallel trenches each of which is 
substantially filled with electrically conductive material (230,430). 



Application/Control Number: 10/560,717 Page 4 

Art Unit: 2815 

3. Regarding claim 5 Chudzik discloses an electronic device, characterizes contact 
pads (240, 270) being present. Chudzik does not explicitly state that the contact pads 
are for coupling to an external carrier that is present on the second side; or that a first 
vertical interconnect is used for grounding or that a second interconnect is used for 
signal transmission. 

4. Regarding claim 5, a recitation of the intended use of the claimed invention must 
result in a structural difference between the claimed invention and the prior art in order 
to patentably distinguish the claimed invention from the prior art. If the prior structure is 
capable of performing the intended use, then it meets the claim. The applicants 
intended use of the claimed structure does not structurally distinguish itself over the 
structure taught by Chudzik. Therefore the recitation of the "a first vertical interconnect 
is used for grounding" and "second interconnect is used for signal transmission" has not 
been given patentable weight. 

5. Regarding claim 6, Chudzik discloses an electronic device that is characterized 
in that the first (210) and second (410', 610) interconnect are designed so as to form a 
coaxial structure. 



6. Regarding claim 7 Chudzik discloses an electronic device characterized in that 
an integrated circuit is defined on the second side of the substrate (See Chudzik column 
4 lines 19-22). 
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7. Regarding claim 8, Chudzik discloses the substrate to comprise a high ohmic 
zone (Spec column 7 lines 8-19), which is adjacent to the vertical capacitors and acts as 
a protection against parasitic currents. (See Fig 3C) 

8. Regarding claim 10, Chudzik discloses an assembly comprising the electronic 
device, and a semiconductor device, which semiconductor device (102) is electrically 
connected to bond pads (270) present on the first side of the substrate. 

9. Regarding claim 20, Chudzik discloses wherein the dielectric material (3020) of 
the vertical trench capacitor and the dielectric material (220, 420') of the vertical 
interconnect are formed by depositing a layer of dielectric material (220, 420', 3020) on 
the substrate (200) and partially etching the deposited layer of dielectric material. 

1 0. Regarding claim 21 , Chudzik discloses wherein the dielectric material (3020)of 
the vertical trench capacitor and the dielectric material (220, 420') of the vertical 
interconnect are identical dielectric material formed from the single deposition layer. 

1 1 . Regarding claim 23, Chudzik discloses An electronic device comprising: a 
semiconductor substrate (200) having a first side and a second side; a plurality of 
trenches (fig 3B) on the first side of the substrate (200), each of the trenches extending 
into the substrate from the first side to a depth; conductive material (3030, 3080, 230, 
430') lining each of the trenches; a vertical interconnect (210, 410', 610") that extends 
through the substrate from the first side to the second side, the vertical interconnect 
having walls; a single deposition layer of dielectric material on the first and second sides 
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of the substrate, on the conductive material lining each of the trenches, and on the walls 
of the vertical interconnect. 

12. Regarding claim 25, Chudzik discloses wherein the vertical interconnect (210, 
410', 610") includes a plurality of parallel trenches. 

1 3. Regarding claim 27, Chudzik discloses wherein the plurality of trenches form a 
vertical trench capacitor (3010). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

14. Claims 2, 4, 24, and 26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chudzik in view of Kosaki et al (6,268,619). 

1 5. Regarding claim 2 Chudzik disclose the limitations of claim 1 but fails to disclose 
the limitations of of the vertical interconnect, which first part is exposed on the first side 
of the substrate, is narrower than the second part and has a substantially cylindrical 
shape. However, Kosaki discloses the vertical interconnect which first part is exposed 
on the first side of the substrate, is narrower than the second part and has a 
substantially cylindrical shape (3) (see figure 14). It would have been obvious to one 
having ordinary skill in the art at the time the invention to incorporate the teaching of 
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Kosaki with that of Chudzik because in this sixth embodiment, the anisotropic dry 
etching as well as the wet isotropic etching form the opening (3). Therefore, in the 
vicinity of the front surface of the substrate, the opening has a cylindrical shape so that 
the substrate is not locally thin, thereby suppressing occurrence of cracks. (See Kosaki 
column 17 lines 10-15) 

16. Regarding to claim 4 Chudzik discloses an electronic device, characterized in 
that the first part of the vertical interconnect comprises a plurality of parallel through- 
holes that extend from the first side of the substrate to the second part of the vertical 
interconnect each of the plurality of parallel through holes being substantially f illed with 
electrically conductive material (230, 430). 

17. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chudzik 
in view of Goldberger et al (6,538,300). 

18. Regarding claim 9 Chudzik disclose all of the limitations of claim 8 (as discussed 
above) Chudzik further teaches the high ohmic zone (Spec column 7 lines 8-19). But 
fails to disclose all limitations of claim 9 that characterizes a planar capacitor that is 
present on the first side of the substrate, which planar capacitor comprises the same 
layer of dielectric material as the vertical capacitor. However, Goldberger discloses an 
electronic device, characterized in that a planar capacitor is present on the first side of 
the substrate, which planar capacitor (10) comprises the same layer of dielectric 
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material (104) as the vertical capacitor. It would have been obvious to one having 
ordinary skill in the art at the time the invention to incorporate the teaching of 
Goldberger with that of Chudzik because capacitors in accordance with Goldberger's 
invention exhibit numerous advantages. For example, they can be fabricated at a wafer 
level with a very low effective series resistance (ESR). (See Goldberger column 1 
paragraph 8). 

1 9. Claim 22, 24, and 26 is rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Chudzik in view of Hsuan et al (2001/0005046 A1 ). 

20. Regarding claim 22 Chudzik disclose all of the limitations of claim 1 , (as 
discussed above). Chudzik further teaches wherein the vertical interconnect (210, 410', 
610") is substantially filled with conductive material (230, 430', 630"), the conductive 
material of the vertical interconnect and the second conductive (3080) surface of the 
vertical trench capacitor; but fails to teach the invention being formed from common 
material of a single deposition layer of conductive material. 

21 . However Hsuan teaches the conductive material of the "vertical interconnect" 
(46) being formed of the common material layer of the trench capacitor's second 
conductive surface. It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use a common material, since it has been held to be 
within the general skill of worker in the art to select a known material on the basis of its 
suitability for the intended use as a matter of obvious design choice. In re Leshin, 125 
USPQ416 
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22. Regarding claim 24, Chudzik discloses the limitation of claim 23 (addressed 
above). Chudzik further teaches wherein the vertical interconnect (210, 410', 610") has 
a first part and a second part, the first part extending from the first side of the substrate 
(200) to the second part, the second part extending from the second side of the 
substrate to the first part but fail to teach the second part being wider than the first part. 

23. However Hsuan teaches the second part (52 in fig 2G) being wider than the first 
part. It would have been an obvious matter of design choice to use a specific size, since 
such modification would have involved mere change in the size of a component. A 
change in size is generally recognized as being within the level of ordinary skill in the 
art. In re Rose, 105 USPQ 237 (CCPA 1955) 

24. Regarding claim 26 Chudzik in view of Hsuan discloses the limitation of claim 24 
(addressed above). Chudzik further teaches wherein the first part of the vertical 
interconnect (210, 410', 610") includes a plurality of parallel trenches each of which 
extends from the first side of the substrate (200) to the second part of the vertical 
interconnect. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SIDNEY PHINAZEE whose telephone number is 
(571)270-5020. The examiner can normally be reached on Mon-Fri 7:30-5:00 EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Parker can be reached on 571-272-2298. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Kenneth A Parker/ 

Supervisory Patent Examiner, Art Unit 2815 



/SSP/ 



